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^sl^ef^^ i^^Vfe SOG^-i- o1-§-^ ^ >^7l SOG^^^ <^l-g-*>^ 

^el^ef^^ i^^Vfe SOG -g-«-^# Si^-^S-^i ^Vy] ^«fl ^^^^^ e^^-fl:^* 

f-^^-l SOG^^ ^^^tbi^. ^e^i, SOG^^ db^S. aflolTgAl^ ^, 

SOG^^ -f=T-*>7fl ^ Sicf. ZL^JL, ^7] 

£ 3d 
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"tJ-^ ^ <^1-§-t!: S^^l i>^> ^Hl^^^^^ IJ-*^ {method for forming 

a insulation layer and method for forming a trench isolation layer using the same} 

£ 1^ ^Hfl^ «o^^<=>11 ^^^^ SOGev^l ^lo^ Al^Hl ^ ^^^is] ^ 

£ 3a S. 3d^ ^ ^ ^Alc^cH] n].^ avni- yj-,^^ 

^ «vi^^ ^ <5l-§-t!: S^^l ±7.} ^^^^^ 

M.t]r ^^m?]]^ ^^^^^^ i^*>^ SOGCspin on glass)s]-g- o]-g-^V «!- 
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^ ^ SOG^* <=>]-§rt}o^ ^^^]o\] nfl^Al^l^ dL^V ^Eln^S^ 
oil ^o]cf. 

<7> '^^^^o.s., ^^^] ^^l^l >llsoll oj^s]^ A]^^ Ai-s^oll aitl: ^;^> ^S]( 

ol*>, "SS:di"el- ^) ^^^^ ^tb 1^^- til ^(bird's beak) 

<8> n:l-el-Ai. ^e<^]^ >a-7l S.^^ ^^1^^ 7fl^^>7l ^tb 'U^^S. M^^] 

(trench)<^l :di;^> ^el» «1-^^ ^^^^Vfe "j-'^^l ^Itb^lJl $Inf. ^, 71^^^ >^zl- 

^>fe €^-T- S.^^1 ^ElCshallow trench isolation) ^cJ-^^^l ^l^^l^l ^^li^. 

<9> -^71 S.^^1 iJi;^> ^e) >a-7l SSrfiiil- ^Ol "gAVsj. ^;.^oll o^^^It] 

^■^^S., ^7] ^^51 ^AlS ol^l-o^ -B-^3£l^ ^ II 

HlJl, >a-7l c4l^> ^Bl >a-7l ^^6\] oj^^^] ^ji, 

M^^l i^ofl °l]^Al7l7l nfl^oll 41-7] -H «-al AVsl-S <a3r>ol -B-^S)^ tJl^- 

:10> S.^1, ^7l Mig^l :dl>^> ^^^^ 7l#^O.S. .^7! S^^lo^ ^ol ^^ol 7}^ 

^}^. ^^<^], cl^(DRAM) ^^Hl ^7l M^^l ^;^1- ^sl wj-'^^ ^-g-^ I7l7> 
(Giga)-^ ol^Vo^ jl^^5l-oll ^Atlr 0.2/an :g:Slni- e^^j ^ 

^> ^Hl^^ ^^^Ol 7>^*>Cl-. 
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#^ <a^>: 2003/3/12 



^1-71 H^^l ^p.} ^S^n^o^ ^tit^^ol a>£^l 7]^^ 

E^^l^ ^^^^V^ ^^1^. -^71 S^^l ^ 71:53.011 ^o^nl-o. ^^Al^l^ ^;^1 ^ 

^7l E^^l xfloflo}. >^7l ^^Bl-ol nll^sl^S. 71:^ ^^^1-^ ;Hl7l^V 
^ ^nS. ol^o^^Cf. 

<^H, H^^l xJj\6\] Dfl^Sl^ ^<^^^ ^^^^} ^Cfl 7l^V ^ 

^^S. ^^^^ 1- ^ SZcf. nem-, >S-7l ^sh^i-^ ^71 m.^^]^ T^fl^ 1-^^ 

^-§-^ ^^<^1^ ^11^ ¥^<=^1 ttTlll- ^^^cf. ^, #«al(aspect ratio)» 

E^^loii ^1-71 A>5i.nv^ i^ll^^l^ :a<^l:E.(void)s^- ir^oi yVA^sr}^ ^oicf. 

i4e^-Al, ^e<^l^ ^7] M^^l^l nll^ #:gS>H ^^fl^ ^^<^1 ^^t!: SOG^]-* ^-^ 
t}7]S. ^t^, ^7] sOG^si ^-9-«5ll^ -^^^ ufl^ q-B|-uH^ln>_ >^7l A> 

n 7]^]^ o^pi- -f-321- ^^^<^iAi ^^1^^ ^^^Cf. 

Al7lJl, ^7] SOG^ ^oll ^71 SOG^^Cf ^Jltb ^9^^^ 7ll^^S|al ^ 

^>7l E^^l ^;,1. ^Elnl-o.^^:| SOG^^-^ ^^H^S- ^f^^V^ ^^^^] tlt\ 

<^11-^ tfl^Vi?]^ ^t] 165,462^, cflt!:^^ ^7fl ^§1 2001-4258 J: ^ ^^^^ 

^7fl 2000-114362J1O11 7flAl£]ol oj^tJ^ 

^7] Cfltt^^ 165,462^<^1 51^1-ig, ^1-71 E^^l 4,;;^l. ^Sl^l-^ ^ ^> 
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(hydrogen si Isesquioxane)* ^^^]-^ ^/^l^. 500°C ^^l^^-^ Jl^<>ll^i ^^1^1- 

^7] cfltb^^ ^7l] ^^ 2001-4258S<^1 ^5>^, ^1-71 je^^j ^>^V ^eje]-^ 

SOG^^ "fl^^l^l^ ^^isl-. ^71 SOG^* ^<H^(curing)Al7l^ ^7^] ^ ^7] S 
^^1^ ^^<^1 ^sl-^^ ^11^^17]^ ^nM: 

-^7] "^^^ -§-7fl ^^ 2000-11436231 ^^1-^, ^7] E^^] ^^1- 

SOG^* °fl^Al7l^ ^:^]^, 400'Csl ^£ol]Ai Bflol^J o. ^Al*>^ ^7^1 ^ >^7l E 

^^1^ ^^<^1 "ii^^i^m ^7^l» ^^^cf. 

^7lAi, ^1-71 711 A] ^ ^^-i-*^! ^^>^, ^7] S^^l ^ ^ nfl ^7] 

7l aljol^J^ 400 1: <^1^^^ ^Soll^i ^-f*^!^ >^7l SOG^ol 

^^^1-711 olsf ^o], ^1-71 SOG^^^I ^^m. ^-f^l ^1-71 SOG^l-^l <iOz]-^ 

(etch rate)<>l ^sl-^c^-. 

£ 1^ ^Hflfil ^^^^ S(X5^^ ^1«?1 Al:^oll ^ ^;7|lo^ ^ 

2|- ^<^llr M-Bfi^Cf. oi7lAi, ^7l SOGS]-^ 400 1) ^£ ^-?l7HlAi wflol^a 

allol^j^ ^Al*V ^ojcf. zi&jji, ^1"?^ ^l^V(delay time)^ ^^7] SOG^^ 
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<2i> olnfl, Aj-7i ^^^^^ >^V7l ;^1<^ ^l^Cdelay time)^! ^J^^<^1 ^7]-sl-^ ^o. 

SOG^^ 400°C ^5.^ ^£ ^^7]<H1A-1 ^1-= aflol^J-ir ^^11: ^-f ^^-7] SOG 

<22> H 2^ #2fl^ «o^^<Hl rcj-s)- ^^^t!- SOG^^ ^1^ Al^ofl rc).= a1z|-^o| 

» M-E}^t:f. o^7lA-l, ^7] SOG^^ 400''C ^£ ^^7loflA-] ^o]yQ ^j-c afl 

<^]^^^ -M^ltb ^<^14. 

<23> olnfl, 200 : 1 JBES. s] ^ a] ^ HF -g--2«* ^>-§-*H SOG^^ ^z]-^- ^-f, 

7l ^l<?i ^1= 50^1 ^Vo] tifl^7>::^l >^7] SOG^S^ <b]z^-^(etch amount 

<24> ojaf ^o], 400 r o]^o^ Jl^oijAl Hllol^j^ ^AltV SOG^i-^ ^4-, ^IS^ 

^l^^^l ^4^<^1 ^7l SOG^^ ^^^ol ^^^>^ ^o]^ o;^cf. nfl^ofl _ 

^7l SOG^^ ^7] ^1-:^ Hflol^a^ ^A]^V A^Z^-^ ^A]^ ;g o. 

^ ^ti^c.] ^^l^'H^l^l I1B]JL, ^71 <^l^c>l^ ^71 S0G5]- 

^Hl ^-f ^^7] SOG^I-o^ ^'^£7> <y=S^>xl ^*]-7l nfl^ofl A]-^ 

<25> r45fAi, >^7l SOG^'^l ^^tt °fl^ 7V^<^1£ 1:^*>J1. ^^.^S <?! 
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1020030009917 #^ ^;^>: 2003/3/12 

<26> SE^>. ^7] H^^l ^elnV o]^6\]^ tI] o] H al]A| Ttfl^ -2)- 

^^>^i- 71 >s-7i soG^^i- ^^^^ ^:^>2^^^ ^f-^Vfe ^^^^ ^ 

"fl^^l^^l- o]-^e^ 5g^*v sig-i- ^tb ^^^^ ^^^*l-7l ^7l SOG 

^^>^^5. ^^s:>^ ^^^-^ %-<>]^\7\] ^-g-sM ^tti:^. 
<29> ^ ^vt^o^ ^11^^^, ^^>-^l- 51-^ 7l^ >a-<Hl SOG^* i^^^m ^1-^^ 

<3i> ^71 ^U^^^ ^>^^^V7l ^tl: ^ 

<32> 7]%d\] #el^£l-^V^ i^*>^ SOG ^^Jl^: :£isl-o^ ^V7l ^^V^ofl 

^§*1 ^^11^^171^ SOG^^ ^/^l; 
<33> >^7l SOG^-^ ^SM Hflol^g^l^l^ ^;^1; 
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#^ 'U^}: 2003/3/12 



<35> 



<36> 



<38> Aj.7l 7]:g.cHl S^*]-^ SOG -%-<^^ ^^^<^ JE^^l* ^^^] nfl 

^^1^1^ SOG^# ^^^*>^ ^^1; 
<39> ^^1-71 SOG^# diS:^ «fl<^l^J^l7l^ 

<4i> ^>7l ^^<^] ^1^^^ -^Hl ^%-^}^ ^^1; 

<42> >^l-7l ^o^B]-oJ <ga.^ ;«1171*H ^7] ici>>^3n^ 3^^o^ i^^A] f ] ^ c]- 

<44> >^l-7l 71:^^ K^o] >^V7] 7l:g.o| ^Vofl ^^5:>^ 

<45> ^ ^x^6\] o^^^^, ^7] SOG^^ ^^^^V ^. ^^E. ^]o]^^-^ ^^Itb^}. . ^ 

7l wllol^a^ 150 300 °CS^ ^^7]o\]^^ ^<^1 , -^^71 SOG 

iLSS Hfl^^l^J^ ^l*^ Al^Vo] ;gji)-§>o^3E RI ^ THK7> 7ls] -g^t]: 



29-10 



1020030009917 %^ '^7^: 2003/3/12 

<46> rq-B^-Ai, ^7] «oV^o]l oj-e^ SOG^ ^ "^n^ ^^jl- ^-f, SOG 

5<^i^ ^^tb 7>^^Vr:f. t41^<Hl. ^7] iJ-^^il n^-el- SOG^ ^ ^ 



<48> £ 3a S. 3d^ ^ ^^51 ^ ^A]ojloil n:).^. oVbV H-B)-\flcf. 

<49> £ Sat %^S^>^. ^^>^(32)# 71:^(30)^ i^>^tb^. ^7] ^^>^(32)^ c^l 

SAi^ TllojH ifl^^ h1:e e^.Ol32|. j^d^ E^^] =^ # ^ ^ 

^. <^M. ^7] c]-^]-«-(32)fe- ^<H:£ 7fl7> ^A^£]^ ^o] H>^2li5>cf. ol^q. :^ol, ^ 
71 ^^>^(32)7> al«^:£ - 7ll7> ^A^^ ^1-71 cf^>«-(32)oll o^«fl ^A^^ 

<50> :£ 3b# ^^^b^, ^7] ^^l-«-(32)» 71:^(30) >^<^1 l-B^-^e)-^^ 

SOG i^L^H ^^7l ^^>^(32)ofl o^gfl ^^^c>\] ^^e>7]l ^-B^Al^l^ SOG 

^(34)-g- ^A^tbi^. ^7] S0GB]-(34)^ ^^^^b7l ^tb SOG ^^-3.^ 

<5i> n^Jl, ^71 S0G^(34)^ Hflol^o^Amcf. ojiq], uflolsgo^ 

7\ 150t: oln><^ ^-f<^1^ -^71 S0G^H34)^ yh^7\ -§-ols>7fl ols.o:|^]^| ^^TiJ.. i£^V. 
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^7] n^]^^^ 300°C1- ^-f<^l^ ^1<?! ^I^Hl SOG^ 

(34)^1 RI ^ THK7> ^s[^}^ ^^^4. 

^•el-^i, ^7] ^o]^^s\ ^s.^ 150 ifl^^l 300r<?l H>t^3:>nf. nfl^o]] , 

^ ^^^<^l^i^ ^7] S0G^(34)^ 150 ifl^l 300°C ^^7l<HlAi afloi^g 

£ 3cl- %2itM, ^7] S0G^(34)# ^e]-, ^7] ^^>^(32) 

^ ^<^1 S0Gm34)ol ;^117151JL, ^7] ^^>^(32)<^1 fi^tfl ^^^^ 

i ifli^V 4>7l S0G^(34a)ol ^ll^€4. ^^1, ^7] ^^1^ °11 4^ 44^ 

^Al^o.5.A-1 ^7] c]-4«(32)S] 5^4^4 o^^J Sol4;^lnV >^i.7] S0G4(34a)ol nfl^^ 
4. 

^7] ^4 :?i4 ^4o)i o|sfl ^>^^^a4. ^7l ^4 44^ 

^^<^1^ HF -g-^-fl^ 4-g-44, 4 200 : IS 5l^4^J HF -8-^-^^ 4-g-4^ ^^1 4^4 

44. o]^, ^7] HF -g-^-^^S. <?14*^ ^j-7l 44<H1 ^4«(32)7> ^ 

^si^ ^4 #oi7l ^t«^14. ^7l :?i4 44^1 ^-f^l^ C-F;^l 7>>.i- ^s. 

4-§-t!-4. ^>7l c-F^l 7V^^ oils4^ C5F8, C4F8, C4F6. CH2F2 f-^ 1- ^ ^4. ^^7] 
C-F^l 7}^$] A}-g. ^1-71 44011 ^sil ^4^(32)^ ^^J-* #ol7l 

4^<^14. 

<^14 ^'^l, ^7] 44^ ^4^011 421- 47] ^44(32)<^1 4«ll ^^^^ ^4 
^ ^l^l^^^J: 4-71 S0G4(34a)ol ni|^^4. 47] ^4:^(32)011 9]^ ^ 

51 Ail ^.o^ -^444 4-71 S0G4(34a)<^l "11^4^ ^<^1 41^4 47] el^ili^ 
^4:a.4 4^ ^-8: 4^44^ 47l S0G4(34a)ol T^fl^sl^ ^014. 0I7IAI, 47I 
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^^V-^(32)2l ^^o] n]l^ %±.^\<^ el4>^7> ^^Hl7> ^ -foils SOG 

^H34a)^ ^^tb °11^<^1 <^1^. S0G^(34a)S] nfl^ s-a^o] ofl-f -f^ 

400°C t^jnVo^ ^Al^ ^-foil^ ^^7\ S0G^(34a)<^l ^^^^^ ^^o] 

^ol3r>7|l ol^c^l;^];;^! ^ji, .^V7l ^y^^%: l,200t:i- ^-foj] 

^ <biz|o] ol^o^^ S0G^(34a)^ 7l^(30)ol ^^^^4. 

<57> icj-e^-A-l, ^71 ^z]-^ ^Alt!: ^. 400 AA 1,200°C^ ^£ ^^71011^^ ^ 

^ 5L^*>^ S0G^(34a)^ Si-0 ^^.^S ^^sl^H ^e^^ ^Vsj-^o.^ ^^*>7ll ^cf. 

^^>^(32)^ el>^ili<Hl #^3^>7fl nfl^^ >^7l <i^^5l» ^Al^l-71 

°fl^<^l ^T-71 Sl^-fl>iOllAio^ nl]^ ^^^o)l^ ^1^^ ^"^A- 

<58> £ 3d» ^S«>^, ^^>-^(32)s1 B].^il>i<Hl nfl^^ S0G^(34a)^ 7^ 

(30) ^^^(36)* ^%^^A. ^«?!^(36)^ 7\% ^^<^ 

^f^s)^ ^^s^-o] cf^ ^]ig*v 51-71 nfl^oicf. oi<qofl3E, ^71 ^<a^(36)-^S 

A%-^\7\ ^% ^Sl-^-^ <ms.Ai^ USG^, TEOS^. PSG^, BPSGs]- -^^ 1- ^ ojcf. 
<59> o]oil rcj-B^^ ^V7i ci-^l-^(32)o] sl^flrfioil^ S0G^H34a) ^^^^i, ^^7] ^^1-^(32) 

^ S0G^(34a) -S-<^1^ ^^^(36)<^1 ^^J^cf. 
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^M, 4M ^'3^(36)^ ^7] S0G^(34a)^i4 ^ji*>7l ^^di] ^7] 7]^^ ^4 

JL^<H1^ a'd^ ^^^^1 7}^^ ^A^^ ^ ^cf. 

<62> ZL5lal. ^7] 150 vfl;;^! 300 'C ^S.^ ^S. ^^7]<>\]^^ ^7] SOG^# aflol^J 

Al^jo.^A^^ ^z^- ^cfl o^^v <^ej:^ ^ o;it:f. m^] , ^sflS!|- ^o] 

400 °C ol^vo^ «.o^7jc.i]Ai ^7] SOG^^ yflol^jA]^ i4b|-M-^ ^7] SOG 

^-^1 RI ^ THK ^o] 7]<^ Al^ofl icj-Ef ^2|-«:>^ ^^i*>7ll #^ ^ oj^rf. 

SOG^^ ^^^*>:a, ^1-71 aflol^J^ ^aI^!- ^, ^z^^ ^X\^ 

^^^^^ ^^^^ ^-f ^1-71 SOGe]-^! ^^i7V ^o^:£^>7l nfl^ojl ^7l ^'d^'^l -^.o]^^ 

<63> £ 4^ ^ ^^^^ SOG^^ ^IS^ Al:^oll ^ ^^^^jo^ 

^5}- ^oli- i4E]->dlt:f. <^7lAl, .^-71 SOG^^ 150 °C ^£ ^^7l<^lA-l aflol^J ^, 

<64> iil-el-^i, ^^^V H>sq- ^o], ^7l SOG^# :iiSJE aflol^j^ ^^It!: ^. a^z}-^ 

^«5*><^£ 4>7l SOG^i-^ t^^- ^1^^ ^^4. ^, ^7l SOGB^^ afloj^jj 

^ ^A]^ ^, HF -§-^^ oj-g-^ ^z^-^ ^Al^>c^iE. ;^lol Aj^oil ^^^o] 7]2] <a 

^*>7ll ^#s]:r7 oj;^, o]s!\- :^o]^ >^7l diSE wfloi^j^ ^A]t!: SOG^s^ , ^^s) 
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'^l^J ^ ^^]^ SOG^ ^<^1 ^-t^^^ ^-f ^7] S0G^-5.S. 



£ 5al- 71:^(50) ^^1 s^B. ^s^^ ^^(52) ^ n>>;a.^ sfl^ 

(54)^ ^A^tt^. 3jfl^ Al-sl-n^ 2ll€(52) ^ §>:^ T^V^^SB]- 4^(54)31 ^^^^ c].^ 

^ ^cf. ^7] 71^(50) ^Hl 5^1:^. ^^B^- ^ p>^a.^i-^ ^^>^^S ^^t!- 

S all^S] ^A^^ :f..^o^ ^z]- ^^^ofl o^^fl ^A^^cf. ojo^A-l, ^l-y] iSefl^^l^m 

<^1<^1 tc)-el-, >a-7l 71:^(50) ^<H1 ^€(52) ^ n>>,3Si- 2)1^(54) 

£ 5b# 4^7] 4^ -^sl-^ 2]] ^(52) ^ o>^s^ 311^(54)^ 
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3.^ 5flBi(54)<^l 71:^(50)01 ^171^4. <^l5!l- ^^l, -^M 71^^(50)01 

^171^«^11 >a-7l 7m(50)oim S^l^ S^^l(58)7> 

^H^i, ^71 ^.^^1(58)1- 7l4a:(50)^ K^-^ el-om(56)l- o^^^^o.^. 
^, ^7] ^}^3.^ ^€(54)^ iL^^l- sflJE. -a-Sl-s^- 4^(52)^ ^ 

^ zLB^ji :e^^i(58)^ ^ ^■i^<^i ^>7i ei-om(56)» 

^om. <^7lA-1, ^7] Hl-olui(56)^ <^l^Ai^ 1- ^ SJl^f. ^ 

7] el-olui(56)Sl ^^^^ ^g^ns. -^-^^^Vcf. 

i£ 5c* ^Ss^l-ia, ^7] M^^1(58)» 7^(50) -^Hl 1-el^el-^V^ ^^^1-^ 
S0G^"2^^ oHi iri-ei.^ ^i-y] E^^i(58)ofl nfl^sl^ S0G^H60)ol ^^^^cf. ol 

«fl, ^7l S0G^i-(60)^ ^1-71 E^^1(58)<^1 1^11 6>^al >^7l sl-olui (56)21 ^6\] 

i ^^^€^1-. <:^7lA-1, ^7] SOG^eO)^ Dfl^ s.A^ol "11^ 4-n^^l-7l ttfl^-^l >^l-7l 
E^^1(58)<^1 ^^^1-711 nfl^six:!-. Aj-y] S0G^(60)^ :a.ol^sl ^^^^o] ^1-71 e^^I 
(58)<H1 ^11 ^^ol 7>^*>cl-. 

^l<=H^i, ^7l S0G^-(60)^ 150 3001C ^JS^] ^£ «.:9^7ioilA^ oflol^j 

^ ^^IW. oHl ^7l S0G^(60)^ ^5l-7> ol^o^^T^ ^7] Bi]ol 

>^l-7l S0G^(60)^ ^l<a ^l^Hl 4^ RI ^ THK ^o] 7]^ "^^^^l-Tll 
M-^\+i=l-. ^, ^7l :^]<^ X\:a<^ icl-s. >^7l S0G^(60)21 RI ^ THK ^^7> Tl^l ^ 

^S^>^1 ^^cl-^ ^olcl-. nfl^ofl^ ^7i tiflol^J^ ^^1^ S0G^(60)^ :$i^ 

sl-«l- 7l7ll^ <a°>sl- ^Al5>o^£ ^^^2] ^:^tb ^sl-sf 
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<73> £ 5dl- ^S^l-^, ^7] SOG^H60)^ ojnfl, ^7] 

afe ^«fl *>^1^>. ^7] ^z^-^ HF -g-^-^^ A>-g-t!: ^ 

(56)7} ^i^l^^ -^^^ ^^^t^. «1)&<^1. ^7] ^Al^Vo^S ^1-^ 

5fl^(54) ^ 2fl^(52)^ 7]^ ^^cl-. 

<74> o]S!l. ;y-ol, ^71 ^A1^<^1 nl-Bl- ^71 S0G^(60a)€r ^7] 7]^S] 

^1(58)'H1'?]: ^nM: '=>]H, ^7] ^^77}7]^ ^7] SOG^ 

(60a) Dfl^^i:].. ^V7l ^^^i(58)o:) o^^ o}^^7^}X\^J: ^'fl^^cf. 

^7l <biz^-ol ol^-ol^ S0G^(60a)^ aflol^^^ ^X\^ ^^^6\] 0^7] nfl^ofl 

^^7l ^y^-^ ^X\^c^s, -L?^2\ ^^cf. <^1^. ^7] 

^^><^ ^^o] 01^.0^^ S0Gs]-(60a)^ ^^^o] ^^^>^ ^-i- ^ 

^1^17171 nfl^olt^. 

<75> ^oi, Aj-7] A^z^-^ ^x\^ ^7] sOG^(60a)^ 7]^^ l^^elt!- 

^. ^7] <i^^2^^ 400 tfl^l 1.200°C ^£ ^^7l<:'llA-l ^Al^rf. o]sf :^ol, 

7] "i^^ell- ^A]ig-o.^A-l ^7l ^^o] o]^c]^ S0G^i-(60a)^ ^^^^.S. 

<76> £ 5e* #2:^>iS, ^7] ^z^-o] 01=01^ S0G^(60a)* 71^(50) ^<^] 

^9^^(62)^ olufl, ^7] ^91^(62)^ 7]^ ^^^^1^ ^o] 

^JL, ^7] ^<a^(62)^ ^7] ^^^^} ^tfl 71^ ^2Vofl o]^ ^A^S]^ ^arS^-^^ 

29-17 



1020030009917 %^ <^7.}: 2003/3/12 

<77> o]s>\. ^ol, ^7] ^o^°]-(62)^ ^7] ^o^^(62)^ ^z^-c] 

o]^o]^ S0G^(60a) o>qs^. >a-7l 7)^(60)^ >a-<=>ll£ ^^^€4. 

<78> 5fl- ^S^V^, 71^1^ ^^]^}^ ^7] ^'^^(62)^ ^o]^ uj-^tq- 

3.^ 3||^(54)ol ^l^^'V^l ^71 7l;^l^ ^P>7> ol^o^:;^]^ ^o] H>^^^]. 

^. 

<79> olSf ^o], ^1-71 S!^n 7]^]^ <^u}^ ^ol7l- ^o>^ ^^^-(623)01 

<80> £ 5gl- ^SB^l-^, ^7] *>:E. 3fl^(54) ^ 3^11= -Jlsl-^ 3fl^(52)^ ;«il7l 

^t^. ^171^ ^2]-o11 o^sfl ^>^^^cf. 

<8i> ojs!]- ^o], ^^7] :^]7]o\] 71^(50)^ ^7] M^^l(58)«Hl SOG^HeOa)^! ^ 

^7] S0G^(60a) ^o]7} ^o}^ ^<a^^(62a) ^ ^<?1^<^1 ^^^^ ^ 

<82> £ 5h» ^S^]-^, Sl-t^- 7] 711^ c^n>» ^Aj^H ^7] ^<?^BV(62a)^ 

^. ^^7l 7l7ll^ ^7] 71^(50)2] -f-^^'M ^Al€l=f. 

O^P>l- ^Al^O.^Al >^l-7l 7l:^(50)<Hl^ M^^l ::iix^> ^E)^(70)o1 ^A^^cf. ^, ^7l 

S^^l(58) i^<^l S0G^i-(60a) ^ ^<S^(62b)<^1 nfl^^g e^^i ^y^} ^e)^(70)ol 
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21^^ ^>^J^O-S>»>^ ^7] M^^l ^;^> ^e^Ql-^ M^^lofl ^^*>7fl nH^Ai^ ^ 

^^1. ^y] ^^^] ±A ^^^^ ^^^^ n -^7] soGs^-^ ^-§-^o.^A-^ 

^1]^<^1 7}-^^l-Jl, >^V^ Sig^ ^^tt ^^^^ ^ 

<85> 0)011 XCj-e)-, ^ ^^S) aV£^] ;^l^ofl ;g O. ^g-^lo) 

<86> ^M^^l^i^ ^ ^"^^ wV^^tt ^^*l-5i^l'?>. 7]^ 



29-19 



1020030009917 #^ <^7^: 2003/3/12 

11 

^7l ^^<^1 ^^^^ ^^^>^ ^^^}^ ^-^n 

21 

^mni ^J-7l Hflol^J^ 100 tfl^l 300 ^^7l^Hl^i -^Al^l- 

^ ^^i-^S- t}^ 

31 

^^1^^ ^1-^ 
41 

^1-^^ i?}-'^. 
51 

^ 
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61 

^I5«j-<^1 9X<^^^, l^^elfe 400 vfl^l l,200r^ -BrS. ^^7M^^^ ^^l*>fe ^ 
^ ^^1-^^ *>fe 

flfl^ 7l:^«:>ll ^^^^ M^^loll 2l«fl ^^^^ S-^I^S 

^. 

[^^^ 8] 
9] 

^71 SOG^# JJflol^aAl?!^ CfTj); 

^cJ-71 SOG^^ ^2]-^V^ ^Tfl; 
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10] 

1 

111 

12] 

^19*J-«^1 ^71 ^<?^B]-^ ^«}- 7]^ ^#<H1 ^f-^^ ^ 

1%^^%^ 13] 

^]9^M $Z<H^i, ^7l ^321-1-^ 7l:^# 400 i^^l 1,200°C^ ^S. ^^7]o]]^^-] 

14] 
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[^^^^ 151 

^^^^ 
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is. 11 




^1^ (Hr) 




0 



0 



50 100 

^l^^^m (hr) 



150 



200 
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IS. 3d) 



[H 4] 



4000 



3500 



^ 3000 



2500 



2000 



34a 





50 

^l^-^m (Hr) 



75 



1.600 



- 1.580 



1.560 olni 
llni 

1.540 



- 1.520 



100 



1.500 



Sal 



54 
•52 

■50 
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[-£ 5el 




5f] 



60a 62a 56 




is. 5g] 



60a 62a 
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